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Psychotic symptoms following acquired brain lesion are relatively rare, and thus, the speciﬁc association
linking such symptoms to the distinct brain structure remains unclear. The frontalesubcortical circuits
are thought to modulate motor activity and human behavior, and have been reported to be associated
with many neuropsychiatric symptoms. We herein report the case of a 77-year-old manwithout previous
psychiatric disorder who developed a new onset of psychotic symptoms following left caudate infarction.
The presented case supports the fact that psychosis might arise from alteration of the distinct brain
structure. The functional impairment of the frontalesubcortical circuits may be a critical factor linking
the pathogenesis of psychosis associated with acquired brain lesion.
Copyright © 2015, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Various neuropsychiatric symptoms are commonly seen in
poststroke patients, with emotional disturbance, including anxiety,
depression, and apathy, being the most prevalent symptom1.
However, psychotic symptoms are relatively rare in these patients.
Several brain regions including the prefrontal and occipital
cortices, thalamus, midbrain, brainstem, and subcortical structures
have been shown to contribute to poststroke psychosis2e5. The
frontalesubcortical neurocircuits modulate many aspects of human
behaviors6 and lesions in this circuit might increase the incidence
of developing neuropsychiatric disturbances. Herein, we present a
patient who developed psychotic symptoms of auditory halluci-
nation and persecutory delusion after striatal infarction.
2. Case Report
Mr A was a 77-year-old man who had hypertension and coro-
nary artery disease after stent placement for 20 years. He had no
psychiatric illness and no family history of mental illness. He lived
with his family and he could perform his daily activitieslare no conﬂict of interest.
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.
tric Emergency & Critical Care Meindependently, and there were no cognitive impairments noted by
his family.
He developed a sudden onset of persecutory delusion, delusion
of being monitored, and auditory hallucination 2 weeks prior to his
admission. He falsely believed that his neighbors would kill him to
get his money; the delusion also progressed systematically to
involve his children in the conspiracy against him. Delusion of
being monitored was also noted simultaneously. In addition to the
delusion, he claimed that he could hear the voice of the God at the
same time. The patient became very guarded and even carried a
knife as the psychotic symptoms worsened. After 2 weeks of the
aforementioned signs, he was escorted to our psychiatric emer-
gency service and then admitted for further treatment.
His physical and neurological examination results had unre-
markable ﬁndings, and the blood tests for renal function and he-
patic function, hemogram, electrolyte, thyroid proﬁle, vitamin B12,
and folic acid were all within normal limits. The tumor marker of a-
fetoprotein and carcinoembryonic antigen and autoimmune proﬁle
were all within the normal range. Serology test results including
syphilis and human immunodeﬁciency virus tests were negative.
There were no remarkable ﬁndings in the repeated electroen-
cephalography. A brain computed tomography (CT) scan without
contrast revealed a hypodense area at the left caudate head
(Figure 1).
During hospitalization, the patient was very suspicious because
of his psychotic symptoms. Frequent self-talking, whichwas related
to his perceptual disturbance, was observed. Antipsychotics withdicine. Published by Elsevier Taiwan LLC. All rights reserved.
Figure 1. Computed tomography of the brain without contrast showed a hypodense
area at the left caudate head at admission.
Psychosis after Subcortical Stroke 181risperidone (2 mg/d) were prescribed for the active psychosis. His
psychotic symptoms subsided gradually. The risperidone dose was
tapered to 1 mg/d in the following 1 month and no relapse of his
psychotic symptoms was observed. The neuropsychological tests
carried out using Mini-Mental State Examination and Cognitive
Abilities Screening Instrument did not reveal cognitive impairment.3. Discussion
The psychotic symptoms of the patient emerged rapidly in the 2
weeks, and his symptoms almost resolved within a month of
antipsychotic treatment. The brain CT scan showed left caudate
infarction. Based on his medical condition (late-onset psychosis)
and medical record review (no family history of mental illness), we
strongly suspected that his psychotic symptoms were associated
with the left caudate infarction.
Compelling evidence suggests that psychotic symptoms could
result from dysfunction at several areas of the brain, and the
frontal lobe dysfunction is one of the most important causes that
may lead to psychosis7. First, frontal lobe dysfunction could be
caused by direct damage to the frontal lobes, which could then
develop into psychosis2,5. Second, indirect disruption of normal
frontal lobe functioning through a damage to the fron-
talesubcortical circuit might also lead to psychosis5. As proposed
by Tekin and Cummings6, the prefrontal cortex and subcortical
structure form three frontalesubcortical neurocircuits that
modulate a variety of neurological and psychiatric symptoms and
human behaviors. The frontalesubcortical circuit originate in the
prefrontal cortex, project to the striatum (caudate, putamen, and
ventral striatum), connect to the globus pallidus and substantia
nigra, and from there connect to the thalamus6. The dorsolateral
prefrontal syndrome would manifest as impaired executive
cognitive function. The orbitofrontal syndrome is associated with
personality change characterized by disinhibition and irritability.
The anterior cingulated/medical prefrontal syndrome shows
marked reduction of spontaneity6. These three circuitries are
parallel and there are discrete subcortical structures that serve as
the connection to the speciﬁc prefrontal cortex. Therefore, thelesions in the subcortical structure would lead to the development
of neurobehavioral problems, similar to those caused by lesions in
its prefrontal counterpart. Our patient who developed psychosis
had a lesion in the left caudate. Because the caudate nucleus, as a
part of the striatum, plays an important role in the proper func-
tioning of these circuits, it also modulates important aspects of
human behaviors. Thus, we suspected that the left striatum lesion
would have caused a dysfunction of his frontalesubcortical cir-
cuit, which contributed to the development of psychosis. Patients
with Huntington's disease with early involvement of the caudate
nucleus show psychotic symptoms in addition to movement dis-
order8. Schizophrenic patients are shown to have increased left
dorsolateral prefrontal dysfunction9,10. Putting these together, it is
postulated that our patient's psychosis was derived from the left
dorsolateral prefrontal dysfunction, which was caused by his left
caudate infarction.
In a literature review, we identiﬁed two case reports that
demonstrated schizophrenia-like hallucination and delusions
following unilateral putamen infarction, which was caused by the
lesion in the prefrontal dorsolateral and orbital lateral circuits11,12.
Furthermore, there was a case of schizophrenia in which halluci-
nation and delusion resolved following left putaminal hemor-
rhage13. Recent neuroimaging studies on schizophrenia have also
reported on the morphological and functional abnormalities of the
frontalesubcortical circuit9,10,14. Some other studies have also
indicated that striatal abnormalities might be associated with
elevated positive symptoms in patients with schizophrenia15,16.
Overall, these reports suggest that the frontal lobe dysfunction
caused by disruption of the frontalesubcortical circuit might play
an important role in the pathophysiology of psychosis.
The pathophysiology of the frontalesubcortical circuit warrant
further investigation, as some studies have suggested that the
damage to neuronal circuits might cause left and right fron-
talesubcortical functional asymmetry (i.e., ipsilateral hypofunction
and contralateral hyperfunction)11, whereas some have proposed
that the striatum is rich in dopamine, which might signiﬁcantly
contribute to the pathogenesis of psychotic symptoms17.
Neuropsychiatric symptoms after stroke are usually treated in
the same way as a primary psychiatric disorder. However, a pre-
vious study suggested that the use of antiplatelet agents in patients
with acute stroke might have a favorable effect on the cognitive
status and functional outcome18. Treatment with early medication
is crucial to improve the patient's status after a stroke episode.
Our case has several limitations inherent to a case report. It is
possible that we had underestimated the involvement of regions
other than the frontalesubcortical circuits as we did not perform a
magnetic resonance imaging or single-photon emission CT. Thus, to
conﬁrm our ﬁndings, further studies to analyze the relationship
between neuroimaging ﬁndings and neuropsychiatric symptoms in
a large number of patients with subcortical circuit damage may be
necessary. However, despite the limitation, we propose that there
might be a strong association between the psychotic symptoms and
the frontalesubcortical circuits.
In conclusion, the case presented herein support the fact that
psychotic symptoms might arise from alteration of the distinct
brain structure. Thus, the functional impairment of the fron-
talesubcortical circuits may be a critical factor linking the patho-
genesis of psychosis associated with acquired brain lesion.References
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